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57 ABSTRACT

A cylinder head cover having a bearing device that includes at
least two bearing blocks for supporting a camshaft, and one
connecting element. The bearing blocks are axially pen-
etrated in a first through-opening by the camshaft and are
fixed in an aligned position with respect to one another by the
connecting element. The bearing blocks, the connecting ele-
ment and the camshaft form a prefabricated assembly. The
cylinder head cover is connected via at least one additional
connecting element with the bearing device, whereby a unit
consisting of the cylinder head cover and the bearing device
are mounted on the cylinder head.
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1
CYLINDER HEAD COVER

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims priority to German patent applica-
tions DE 10 2007 063 254.3 filed on Dec. 31, 2007, and
PCT/EP2008/064114 filed on Oct. 20, 2008, both of which
are hereby incorporated by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a cylinder head cover com-
prising a bearing device for supporting a camshaft in a cylin-
der head. The invention relates also to an internal combustion
engine equipped with such a cylinder head cover.

BACKGROUND

In today’s internal combustion engines, basically two dif-
ferent arrangements of a camshaft in a cylinder head are
established. In the first variant, the camshaft is received
between the cylinder head and a so-called bearing frame onto
which a cylinder head cover, which is usually made of plastic,
is screwed with an appropriate number of screws. Thereby, a
bearing channel is formed by one bearing half-shell in the
cylinder head and one in the bearing frame. The bearing
channel must be machined and marked in the mounted state
and must be dismantled again for assembling the camshaft.
However, in contrast to these efforts there are many mounting
benefits; for example, the cylinder head with associated bear-
ing frame and appropriately fixed camshaft can be placed as
one unit onto the cylinder block and can be screwed thereon.
Inthis case, the forces of the valve springs are already applied
to the camshaft which is kept in position by means of the
fixation, which allows for a precisely predefined position
between crankshaft and camshaft. A second variant works
without a bearing frame, that is, the cylinder head cover,
which, for example, is made of die-cast aluminum, is screwed
directly onto the cylinder head. The second variant needs
considerably fewer parts, wherein an increased noise emis-
sion is to be expected because the cylinder head cover is
usually made of metal.

SUMMARY

The present invention is concerned with the problem to
provide a cylinder head cover by means of which in particular
a simplified camshaft mounting on the cylinder head can be
achieved.

This problem is solved according to the invention by the
subject matter of the independent claim 1. Advantageous
embodiments are subject matter of the dependent sub-claims.

The invention is based on the general idea to form a bearing
device, made of at least two bearing blocks supporting one
camshaft and a connecting element connecting the bearing
blocks, as prefabricated assembly and to fasten it together
with the cylinder head cover as a whole in one single work
step to the cylinder head without the need that the camshaft
has to be aligned again afterwards. The bearing assembly
comprises at least the two above-mentioned bearing blocks
which support the camshaft, and the connecting element
which fixates the bearing blocks in such a position that they
are aligned to one another. The camshaft penetrates each of
bearing blocks in an axial first through-opening. By forming
the bearing device together with the camshaft to be supported
as prefabricated assembly, the same can be prefabricated inan
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2

early stage in such a manner that it has to be mounted during
cylinder head assembly together with the cylinder head cover
to the cylinder head, whereby, in particular, a complicated and
previously typical alignment of the individual bearing blocks
with respect to the camshaft as well as a potentially necessary
grinding of a bearing channel in the bearing blocks can be
eliminated. The assembly consisting of camshaft, bearing
blocks and connecting element thus forms a mounting aid for
mounting the bearing device in the cylinder head. The bearing
device is fabricated in that, when joining the cams onto the
camshaft which, for example, can be formed as assembled
camshaft, the above-mentioned bearing blocks are slid in an
appropriately predefined distance over the camshaft and are
subsequently aligned with respect to the camshaft. After this,
a fixing of the individual bearing blocks on the connecting
element takes place, in particular a welding, so that the unit
consisting of camshaft, bearing blocks and connecting ele-
ment, thus, the bearing device, is prefabricated and can be
arranged in a later mounting step together with the cylinder
head cover on the cylinder head. It is conceivable here that the
cylinder head cover can be connected to the bearing device by
means of appropriate connecting means, whereby assembling
the unit, which now consists of cylinder head cover and bear-
ing device, on the cylinder head can be carried out in a very
simple manner.

Advantageously, the connecting element is made of metal
and is welded to the bearing blocks. As connecting element, a
bending resistant sheet metal can be used, the stiffness of
which is high enough that a bending and, in association with
that, a bearing inaccuracy of the individual bearing blocks
with respect to the camshaft can be reliably avoided. The
welding between the bearing blocks and the connecting ele-
ment can be carried out by means of tack points which can be
produced in a procedurally simple manner and which ensure,
at the same time, a reliable fixation of the bearing blocks on
the connecting element.

Advantageously, on at least one bearing block, a second
through-opening is provided which runs transverse to the first
through-opening for the camshaft and which is aligned with a
third through-opening arranged in the connecting element,
and which is formed for the insertion of a screw which fixates
the bearing device and thus the camshaft on the cylinder head.
The arrangement according to the invention of the different
through-openings allows a simultaneous fixation of the con-
necting element, the associated bearing block, and thus of the
camshaft on the cylinder head with few screws compared to
the prior art, whereby in particular the variety of parts and
thus the assembly efforts can be considerably reduced. A
separate mounting of a lower bearing shell and an upper
bearing shell in association with the respective additionally
necessary fasteners and a subsequent finishing machining of
the bearing shells with the camshaft being mounted can thus
be eliminated.

In a further advantageous embodiment of the solution
according to the invention, on the connecting element of the
bearing device, latching elements and/or latching contours
are provided by means of which the bearing device together
with the camshaft can be detachably and firmly mounted on
the cylinder head cover. Such latching elements or latching
contours can be configured in the form of clip elements allow-
ing a simple clipping of the cylinder head cover onto the
bearing device. Subsequently, the unit consisting of cylinder
head cover and bearing device including camshaft can simply
be put onto the cylinder head and can be connected to the
same, in particular screwed, by means of appropriate fasten-
ers. The clipping between cylinder head cover and bearing
device facilitates in particular the positioning of the two com-
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ponents to one another, thereby simplifying the mounting
process. In particular in case of a cylinder head cover formed
from plastic, the latching elements can be molded in a simple
manner by means of the injection molding method, that is, can
be manufactured together with the cylinder head cover as one
piece. The latching elements or latching contours are
arranged on the bearing device or the cylinder head cover,
respectively, in such a manner that a fastening of the bearing
device on the cylinder head cover is only possible in a pre-
defined position in which the later mounting of the two com-
ponents on the cylinder head is possible without problems.

Further important features and advantages arise from the
sub-claims, from the drawings, and from the associated
description of the figures based on the drawings.

It is to be understood that the above mentioned features and
the features yet to be explained hereinafter can be used not
only in the respectively mentioned combination but also in
other combinations or alone without departing from the scope
of the present invention.

BRIEF DESCRIPTUION OF THE DRAWING

Preferred exemplary embodiments of the invention are
illustrated in the drawings and are explained in the following
description in more detail, wherein identical reference num-
bers refer to identical, or similar, or functionally identical
components.

In the figures:

FIG. 1 shows schematically a cylinder head cover accord-
ing to the invention with a bearing device,

FIG. 2a shows schematically a view on a bearing device,

FIG. 256 shows schematically a cylinder head cover which
belongs to the bearing device according to FIG. 2a,

FIG. 3 shows schematically a unit assembled from a bear-
ing device and a cylinder head,

FIG. 4 shows schematically a cylinder head cover with a
bearing device in a different embodiment,

FIG. 5 shows schematically an illustration of the cylinder
head cover with assembled bearing device according to FIG.
4, but in a bottom view,

FIG. 6 shows schematically a possible configuration of a
seal for sealing the bearing device against the cylinder head
cover.

DETAILED DESCRIPTION

According to FIG. 1, a cylinder head cover 1 according to
the invention includes one bearing device 2 for supporting a
camshaft 3. The bearing device 2 comprises at least two, and
according to FIG. 1, a total of five bearing blocks 4, and a
connecting element 5 which interconnects the individual
bearing blocks 4. The individual bearing blocks include a first
through-opening 6 through which the camshaft 3 extends,
which camshaft can be formed, for example, as an assembled
camshaft. On the camshaft 3, cams 7 are arranged in the usual
manner one behind the other and are connected to the cam-
shaft 3 in a rotationally fixed manner.

The bearing blocks 4 together with the connecting element
5 and the camshaft 3 form a prefabricated assembly which can
be mounted together with the cylinder head cover 1 to a
non-shown cylinder head.

The prefabricatable assembly consisting of the bearing
device 2 and the camshaft 3 is fabricated according to the
invention as follows:

First, individual cams 7 and, in appropriate distances, the
bearing blocks 4 are threaded onto the camshaft 3. The cams
7 are fixedly joined with the camshaft 3 in such a manner that
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they can actuate adequately allocated and non-illustrated
valves by means of a rotational movement of the camshaft 3.
The individual bearing blocks 4 are fastened on the connect-
ing element 5 in a position in which they are aligned to one
another and to the camshaft 3 so that after preparing the
prefabricatable assembly consisting of bearing device 2 and
camshaft 3, a subsequent aligning or subsequent machining
of'the individual bearing blocks 4 is no longer required. After
this, the bearing device 2 is mounted together with the cylin-
der head cover 1 to the cylinder head.

The bearing blocks 4 can principally be made of metal or
light metal, in particular of steel or aluminum, as well as the
connecting element 5, wherein a connection between the
connecting element 5 and the individual bearing blocks 4 is
usually carried out by means of a welded connection. The
cylinder head cover 1 is preferably formed from plastic.

As FIG. 1 further shows, on each of the bearing blocks 4,
two second through-openings 8 and 8' are provided which run
transverse to the first through-opening 6 for the camshaft 3
and which each are aligned with third through-openings 9 and
9' corresponding thereto and arranged in the connecting ele-
ment 5, and with corresponding fourth through-openings 10
and 10" arranged in the cylinder head cover 1 so that the
bearing device 2 together with the cylinder head cover can be
fixedly connected by means of appropriate connecting means
11, for example screws 11, to the non-shown cylinder head.
The connecting means 11 penetrate the cylinder head cover 1,
the connecting element 5, and each associated bearing block
4 and are screwed into a bore hole formed on the cylinder
head.

Moreover, in the connecting element 5, one or more, in
particular a fifth through-opening 12 can be provided which is
configured, for example, for receiving a component, in par-
ticular a non-shown sensor.

The bearing device 2, according to the invention, can be
detachably and firmly fixed on the cylinder head cover 1 in
that, for example, latching contours 13 are provided on the
connecting element 5, which latching contours interact with
corresponding counter latching contours 14, in particular
latching elements 14, arranged on the cylinder head cover 1
(cf. FIGS. 2a and 3). Of course, it is also conceivable that the
latching elements 14 are arranged on the connecting element
5 and the corresponding latching contours 13, which are
formed complementary thereto, are arranged on the cylinder
head cover 1. However, preferably, the latching elements 14
which, for example, are formed as latching hooks according
to FIG. 2, are arranged on the cylinder head cover 1 and can be
manufactured with the same in one single work step, provided
that the cylinder head cover 1 is formed as injection molded
part from plastic.

To achieve a bearing as smooth as possible for the camshaft
3 running in the individual bearing blocks 4, it can also be
provided that in at least one bearing block 4, a needle bearing
orrolling bearing is provided for supporting the camshaft 3. It
is also conceivable that the camshaft 3 is supported directly,
that is, without bearing rings, in the bearing blocks 4.

According to FIG. 1, the connecting means 11 are config-
ured as screws 11, in particular as collar screws, and have a
hexagon on the end side which makes tightening the screw 11
easier. Between a collar 21 of the screw 11 and the cylinder
head cover 1, in addition, a decoupling element 15 is provided
which, in particular, is intended to effect a vibration decou-
pling between screw 11 on one side and cylinder head cover
1 on the other. It is also conceivable that the decoupling
element 15 is additionally formed as sealing element, thereby
preventing lubricants, in particular oil, contained in the cyl-
inder head from escaping.
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Viewing FIG. 2a, the bearing device 2 with a total of five
bearing blocks 4 supporting a non-illustrated camshaft is
clearly visible. The bearing device 2 is inserted from above in
its completely assembled state, thus, together with the cam-
shaft 3, into the cylinder head cover 1 which, for this purpose,
has an appropriate opening 16. Via a preferably circumferen-
tial edge 17, the bearing device 2 rests against or on an
opening edge 18 of the opening 16, wherein the latching
elements 14 shown according to FIG. 24 fix the bearing
device 2 in a precisely predefined position on the cylinder
head cover 1. Here it is of great advantage that the bearing
device 2 fixed in such a manner on the cylinder head cover 1
can be placed together with the cylinder head cover 1 in one
single mounting step onto a non-shown cylinder head and can
be tightened with the screws 11 without the need that the
individual bearing blocks 4 have to be aligned afterwards with
respect to the camshaft 3.

In FIG. 4, a cylinder head cover 1 is shown on which the
bearing device 2 is supported solely via edge 17, which is
formed in a stepped manner, on an opening edge 18 of the
cylinder head cover 1. Thus, the step in the edge 17 provides
an alignment of bearing device 2 on the cylinder head cover 1.
An additional fixation via latching element or latching con-
tours 13 is not provided in this embodiment, but is optionally
possible. The screws 11 penetrate the connecting element 5 of
the bearing device 2 which forms at the same time the upper
closure of the cylinder head cover 1. With their ends facing
away from the screw head 19, the screws 11 penetrate the
individual bearing blocks 4 and project from below out of the
bearing blocks 4 and far enough that they can be screwed into
corresponding screw holes provided on the cylinder head (cf.
FIG. 5). Also in the embodiments illustrated according to
FIGS. 4 and 5, a subsequent aligning of the individual bearing
blocks 4 with respect to the camshaft 3 is not required because
they are already aligned to one another and to the cylinder
head cover 1 by means of the connecting element 5.

In FIG. 6, a possible embodiment of a sealing frame-type
seal 20 is illustrated by means of which seal, an escape of 0il
from the cylinder head can be reliably prevented. The screws
11 can be formed, for example, as expansion screws wherein
by means of a direct metallic contact between screw 11 on the
one side and cylinder head on the other, an appropriate stift-
ness is obtained during assembly. The fourth through open-
ings 10 and 10" in the cylinder head cover 1 are surrounded by
the decoupling element 15 formed as sealing element in such
a manner that a preferably complete acoustic decoupling
between cylinder head and cylinder head cover 1 is achieved.
In case of the screws 11, as they are shown in FIG. 1, thus, the
collar 21 of the screws 11 applies pressure on the decoupling
element 15 and via the same onto the cylinder head cover 1
which transfers said force accordingly to a seal 20 (cf. FIG.1)
against the cylinder head. A particular advantage of the cyl-
inder head cover 1 according to the invention is that a separate
fastening of the cylinder head cover 1 and the bearing blocks
4 on the cylinder head can be eliminated, and both elements
together can be fixed in place by means of the same screws 11.
Thereby, the variety of parts and the logistic costs are
reduced. In particular, a costly finishing or realigning of the
individual bearing blocks 4 can be eliminated because the
same are already fixed and aligned to one another by means of
the connecting element 5.

The invention claimed is:

1. A cylinder head cover comprising:

abearing device wherein the bearing device has at least two
bearing blocks supporting a camshaft, and a connecting
element; and
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6

the bearing blocks are co-axially penetrated in a first
through-opening by the camshaft and are fixed in an
aligned position with respect to one another by means of
the connecting element for co-axial penetration by the
camshaft;

wherein the bearing blocks together with the connecting
element and the camshaft form a prefabricated assem-
bly;

the cylinder head cover is detachably connected with the
bearing device, whereby a unit consisting of the cylinder
head cover and the bearing device are mounted on the
cylinder head;

wherein a second through-opening is provided on at least
one bearing block, wherein the second through-opening
runs transverse to the first through-opening for the cam-
shaft and is aligned with a third through-opening
arranged in the connecting element and a fourth
through-opening arranged in the cylinder head cover,
such that the second, third, and fourth through-openings
are co-axially aligned and formed for the passage of a
screw, which fixates the cylinder head cover, the bearing
device, and the camshaft on the cylinder head.

2. The cylinder head cover according to claim 1, wherein at
least one of the bearing blocks is made of at least one of steel
and aluminum, and wherein the connecting element is formed
from metal and is welded to the bearing blocks, and wherein
the cylinder head cover is formed from at least one of metal
and plastic.

3. The cylinder head cover according to claim 1, wherein in
the connecting element at least one additional through-open-
ing is provided, which is formed for receiving at least one
component.

4. The cylinder head cover according to claim 3, wherein
the component is a sensor.

5. The cylinder head cover according claim 1, wherein on
the connecting element, at least one of a latching element and
alatching contour is provided to detachably fixate the bearing
device and the camshaft on the cylinder head cover.

6. The cylinder head cover according claim 1, wherein at
least one bearing block has a needle bearing or rolling bearing
supporting the camshaft.

7. The cylinder head cover according to claim 1, wherein a
decoupling element is provided between the cylinder head
cover and at least one of the screws fixating at least one of the
cylinder head cover, the bearing device and the camshaft, and
wherein the screw is a collar screw.

8. The cylinder head cover according to claim 7, wherein
the decoupling element is formed as a sealing element.

9. The cylinder head cover according claim 1, wherein the
connecting element forms an integral part of the cylinder head
cover.

10. An internal combustion engine comprising:

a cylinder head cover;

a bearing device detachably connected to the cylinder head
cover, wherein the cylinder head cover and bearing
device are mounted on a cylinder head;

at least two bearing blocks respectively having a first
through-opening;

a connecting element connecting and co-axially aligning
the each one of the first through-openings of the at least
two bearing blocks;

a camshaft, wherein the camshaft axially penetrates the
first through-openings of the at least two bearing blocks;

wherein a second through-opening is provided on at least
one bearing block, wherein the second through-opening
runs transverse to the first through-opening for the cam-
shaft and is aligned with a third through-opening
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arranged in the connecting element and a fourth
through-opening arranged in the cylinder head cover,
such that the second, third, and fourth through-openings
are co-axially aligned and formed for the passage of a
screw, which fixates the cylinder head cover, the bearing
device, and the camshaft on the cylinder head.

11. The internal combustion engine according to claim 10,
wherein the bearing blocks, connecting element and the cam-
shaft form a prefabricated assembly.

12. The cylinder head cover according to claim 10, wherein
at least one of the bearing blocks is made of at least one of
steel and aluminum, and wherein the connecting element is
formed from metal and is welded to the bearing blocks, and
wherein the cylinder head cover is formed from at least one of
metal and plastic.

13. The cylinder head cover according to claim 10, wherein
in the connecting element at least one additional through-
opening is provided, which is formed for receiving at least
one component.
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14. The cylinder head cover according to claim 10, wherein
on the connecting element, at least one of a latching element
and a latching contour is provided to detachably fixate the
bearing device and the camshaft on the cylinder head cover.

15. The cylinder head cover according to claim 10, wherein
at least one bearing block has a needle bearing or rolling
bearing supporting the camshaft.

16. The cylinder head cover according to claim 10, wherein
a decoupling element is provided between the cylinder head
cover and at least one of the screws fixating at least one of the
cylinder head cover, the bearing device and the camshaft, and
wherein the screw is a collar screw.

17. The cylinder head cover according to claim 16, wherein
the decoupling element is formed as a sealing element.

18. The cylinder head cover according to claim 10, wherein
the connecting element forms an integral part of the cylinder
head cover.



